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The concept of the neutrosophic hypersoft set (NHSS) is a parameterized family that deals with the subattributes of the parameters 
and is a proper extension of the neutrosophic soft set to accurately assess the deficiencies, anxiety, and uncertainty in decision- 
making. Compared with existing research, NHSS can accommodate more uncertainty, which is the most significant technique for 
describing fuzzy information in the decision-making process. The main objective of the follow-up study is to develop the theory of 
neutrosophic hypersoft matrix (NHSM). The NHSM is the generalized form of a neutrosophic soft matrix (NSM). Some fundamental 
operations and score function for NHSMs have been introduced with their desirable properties. Furthermore, we introduce the 
logical operators such as OR-operator and AND-operator with their fundamental properties in the following research. The necessity 
and possibility operations for NHSMs have been established. Utilizing the developed score function, a decision-making methodology 
has been developed to solve the multiattribute decision-making (MADM) problem. To ensure the validity of the proposed approach, 
a numerical illustration has been described for the selection of competent faculty member. The practicality and effectiveness of the 
current approach are proved through comparative analysis with the assistance of some existing studies. 


1. Introduction 


Decision-making (DM) is one of the most interesting 
problems today, choosing the right alternative for any 
particular purpose. Primarily, it was supposed that evidence 
about possible choices was collected in crisp numbers, but in 
real life, collective facts and data are always composed of 
inappropriate and erroneous information. A fuzzy set is like 
a set whose components have a degree of membership 
(Mem). In the classical set theory, the Mem degree of the 
elements in the set is patterned in binary form conferring to 


the bivalent condition of whether the elements belong to the 
set entirely. In distinction, the fuzzy set theory permits 
contemporary assessments of the remembrance of elements 
in the set. This is signified by the Mem function, and the 
actual unit interval of the Mem function is [0, 1]. The fuzzy 
set is a simplification of the classic set since the indicator 
function of the classic set is a special case of the Mem 
function of the fuzzy set (if the latter only takes the value 0 or 
1). In the fuzzy set theory, the classical bivalent set is 
generally named the crisp set. Fuzzy set theory can be used in 
a wide range of fields with imperfect or vague information. 


In some situations, decision-makers consider the Mem and 
nonmembership (Nmem) values of objects. In such cases, 
Zadeh’s FS is unable to handle the imprecise and vague 
information. Atanassov [2] developed the notion of intui- 
tionistic fuzzy sets (IFSs) to deal with the abovementioned 
difficulties. The IFS accommodates the imprecise and in- 
accurate information using Mem and Nmem values. 

Atanassov’s IFS is unable to solve those problems in 
which decision-makers considered the membership degree 
(MD) and nonmembership degree (NMD) such as MD = 0.5 
and NDM = 0.8, then 0.5 + 0.8¢1. Yager [3, 4] extended the 
notion of IFS to Pythagorean fuzzy sets (PFSs) to overcome 
the abovediscussed complications by modifying 
MD+NMD<1 to MD*+NMD?’<1. After the develop- 
ment of PFSs, Zhang and Xu [5] proposed operational laws 
for PFSs and established a DM approach to resolve the 
MCDM problem. Wei and Lu [6] planned some power 
aggregation operators (AOs) and proposed a DM technique 
to solve multiattribute decision-making (MADM) problems 
under the Pythagorean fuzzy environment. Wang and Li [7] 
presented power Bonferroni mean operators for PFSs with 
their basic properties using interaction. Gao et al. [8] pre- 
sented several aggregation operators by considering the 
interaction and proposed a DM approach to solving MADM 
difficulties by utilizing the developed operators. Wei [9] 
developed the interaction operational laws for Pythagorean 
fuzzy numbers (PFNs) by considering interaction and 
established interaction aggregation operators by using the 
developed interaction operations. Zhang [10] developed the 
accuracy function and presented a DM approach to solving 
multiple criteria group decision-making (MCGDM) prob- 
lems using PFNs. Wang et al. [11] extended the PFSs and 
introduced interactive Hamacher operation with some novel 
AOs. They also established a DM method to solve MADM 
problems by using their proposed operators. Wang and Li 
[12] developed some operators for interval-valued PFSs and 
utilized their operators to resolve multiattribute group de- 
cision-making (MAGDM) problems. Peng and Yuan [13] 
established some novel operators such as Pythagorean fuzzy 
point operators and developed a DM technique using their 
proposed operators. Peng and Yang [14] introduced some 
operations with their desirable properties under PFSs and 
planned DM methodology to solve the MAGDM problem. 
Garg [15] developed the logarithmic operational laws for 
PFSs and proposed some AOs. Arora and Garg [16] pre- 
sented the operational laws for linguistic IFS and developed 
prioritized AOs. Ma and Xu [17] presented some innovative 
AOs for PFSs and proposed the score and accuracy functions 
for PFNs. 

The abovementioned theories and their DM method- 
ologies have been used in several fields of life, but these 
theories are unable to deal with the parametrization of the 
alternatives. Molodtsov [18] developed the soft sets (SSs) to 
overcome the abovementioned complications. Molodtsov’s 
SS competently deals with imprecise, vague, and unclear 
information of objects considering their parametrization. 
Maji et al. [19] prolonged the concept of SS and introduced 
basic operations with their properties. Maji et al. [20] 
established a DM technique using their developed 
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operations for SS. They also merged two well-known the- 
ories such as FS and SS and established the concept of fuzzy 
soft sets (FSSs) [21]. They also proposed the notion of an 
intuitionistic fuzzy soft set (IFSS) [22] and discussed their 
basic operations. Garg and Arora [23] extended the notion of 
IFSS and presented a generalized form of IFSS with AOs. 
They also planned a DM technique to resolve undefined and 
inaccurate information under IFSS information. Garg and 
Arora [24] presented the correlation and weighted corre- 
lation coefficients for IFSS and extended the TOPSIS 
technique using developed correlation measures. Zulqarnain 
et al. [25] introduced some AOs and correlation coefficients 
for interval-valued IFSS. They also extended the TOPSIS 
technique using their developed correlation measures and 
utilized them to solve the MADM problem. Peng et al. [26] 
proposed the Pythagorean fuzzy soft sets (PFSSs) and 
presented fundamental operations of PFSSs with their de- 
sirable properties by merging PFS and SS. Athira et al. [27] 
extended the notion of PFSSs and proposed entropy mea- 
sures for PFSSs. They also presented some distance measures 
for PFSSs and utilized their developed distance measures to 
solve DM [28] issues. Zulgarnain et al. [29] introduced 
operational laws for Pythagorean fuzzy soft numbers 
(PFSNs) and developed AOs such as Pythagorean fuzzy soft 
weighted average and geometric by using defined opera- 
tional laws for PFSNs. They also planned a DM approach to 
solve MADM problems with the help of presented operators. 
Riaz et al. [30] prolonged the idea of PFSSs and developed 
the m polar PFSSs. They also established the TOPSIS method 
under the considered hybrid structure and proposed a DM 
methodology to solve the MCGDM problem. Riaz et al. [31] 
developed the similarity measures for PFSS with their 
fundamental properties. Han et al. [32] protracted the 
TOPSIS method under PFSS environment and utilized their 
developed approach to solving the MAGDM problem. 
Zulgarnain et al. [33] planned the TOPSIS methodology in 
the PFSS environment based on the correlation coefficient. 
They also established a DM methodology to resolve the 
MCGDM concerns and utilized the developed approach in 
green supply chain management. 

All the above studies only deal the inadequate infor- 
mation because of membership and nonmembership values; 
however, these theories cannot handle the overall incom- 
patible and imprecise information. To address such in- 
compatible and imprecise records, the idea of the 
neutrosophic set (NS) was developed by Smarandache [34]. 
Maji [35] offered the concept of a neutrosophic soft set (NSS) 
with necessary operations and properties. The idea of the 
possibility NSS was developed by Karaaslan [36] and in- 
troduced a possibility of neutrosophic soft DM method to 
solve those problems which contain uncertainty based on 
AND-product. Broumi [37] developed the generalized NSS 
with some operations and properties and used the projected 
concept for DM. Deli and Subas [38] developed the single- 
valued neutrosophic numbers (SVNNs) to solve MCDM 
problems. They also established the cut sets for SVNNs. 
Wang et al. [39] proposed the correlation coefficient (CC) 
for SVNSs. Ye [40] introduced the simplified NSs with some 
operational laws and AOs such as weighted arithmetic and 
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weighted geometric average operators and constructed an 
MCDM method based on his proposed AOs. Masooma et al. 
[41] progressed a new concept through combining the 
multipolar fuzzy set and NS which is known as the multi- 
polar NS, and they also established various characterization 
and operations with examples. Zulqarnain et al. [42, 43] 
presented the generalized neutrosophic TOPSIS and an 
integrated model of neutrosophic TOPSIS, respectively, and 
used their presented technique for supplier selection in the 
production industry. 

All the abovementioned studies have some limitations, 
such as when any attribute from a set of attributes contains 
further subattribute, and then the abovepresented theories 
fail to solve such types of problems. To overcome the 
aforementioned limitations, Smarandache [44] protracted 
the idea of SS to hypersoft sets (HSSs) by substituting the 
one-parameter function f to a multiparameter (subattribute) 
function. Samarandache claimed that the established HSS is 
competently dealing with uncertain objects comparative to 
SS. Nowadays, HSS theory and its extensions have been 
arising unexpectedly. Several investigators go through 
progressed distinctive operators along with characteristics 
under HSS and its extensions [45, 46]. Zulqarnain et al. [47] 
presented the IFHSS which is the generalized version of 
IFSS. They established the TOPSIS method to resolve the 
MADM problem utilizing the developed correlation coef- 
ficient. Zulqarnain et al. [48] introduced the notion of the 
Pythagorean fuzzy hypersoft set (PFHSS) with some fun- 
damental operations and discussed their desirable proper- 
ties. They also proposed the CC for PFHSS and established a 
decision-making approach to solve decision-making com- 
plications utilizing their developed CC. Zulgarnain et al. [49] 
proposed the AOs for PFHSS and correlation coefficients. 
They also established the TOPSIS technique using their 
developed correlation coefficient and utilized the presented 
approach for the selection of appropriate antivirus face 
masks because the above work is considered to examine the 
environment of linear inequality between the MD and NMD 
of subattributes of the considered attributes. Samad et al. 
[50] extended the TOPSIS technique under NHSS based on 
CC and utilized their presented decision-making technique 
to solve the MADM problem. Zulqarnain et al. [51, 52] 
extended the NHSS to interval-valued NHSS with some 
fundamental operations and a decision-making technique to 
solve DM issues utilizing their developed CC. 

Matrices perform a significant role in a wide area of 
science, engineering, and medical. Cagman et al. [53] pre- 
sented soft matrices and applied them to the decision- 
making issue. They also presented fuzzy soft matrices [54] 
with fundamental operations and discussed their desirable 
properties. Furthermore, Saikia et al. [55] characterized 
fuzzy soft matrices with four unique results of generalized 
intuitionistic fuzzy soft matrices and introduced an appli- 
cation in medical diagnosis. Next, Broumi et al. [56] con- 
templated a fuzzy soft matrix dependent on reference work 
and characterized some new operations, for example, fuzzy 
soft compliment matrix, a trace of fuzzy soft matrix de- 
pendent on reference work. Another fuzzy soft matrix de- 
cision technique dependent on reference work is exhibited. 


Mondal et al. [57] presented a fuzzy and intuitionistic fuzzy 
soft matrix and multicriteria decision-making dependent on 
three fundamental t-norms operators. Kalaichelvi and 
Kanimozhi [58] presented the intuitionistic fuzzy soft ma- 
trices by extending the fuzzy soft matrices. Since uncertainty 
helps in the detailing of genuine logical numerical problems, 
we tackle uncertainty with multiattribute decision-making 
(MADM) problems. In MADM problems, we have different 
attributes and we select the perfect match but if we have a 
complex selection like multiargument problems, then we use 
the concept of hypersoft set. It is observed that fuzzy 
numbers can only measure uncertainty and intuitionistic 
fuzzy numbers can measure the truth and falsity member- 
ship values. But if we want to measure the membership 
values of truth, indeterminacy, and falsity, we need to work 
in the neutrosophic environment because it is more reliable, 
logical, and practical for the decision-makers. Dealing with 
neutrosophic hypersoft set is difficult because of its com- 
plicated framework. From this aspect, we will attempt to 
convert neutrosophic hypersoft set to neutrosophic hyper- 
soft matrix in this article. 

The rest of the article can be summarized like this. In 
Section 2, we presented some basic notions such as soft set, 
neutrosophic soft set, hypersoft set, and neutrosophic 
hypersoft sets, which are used to develop the structure of the 
current research. In Section 3, we planned the NHSM with 
some fundamental operations and score function with their 
desirable properties. Also, we presented some logical op- 
erations, necessity, and possibility operators for NHSM with 
their properties in Section 4. To solve the MADM problem, 
an algorithm is established by using the presented score 
function provided in Section 5. Moreover, the planned DM 
method is used for the selection of the most suitable faculty 
position. Also, we apply some available techniques to pro- 
pose a comparative analysis of our planned approach in 
Section 6. 


2. Preliminaries 


In the following section, we recalled fundamental concepts 
that help us to develop the structure of the current article 
such as SS, NS, NSS, HSS, and NHSS. 


Definition 1 (see [18]). Let W@ be the universal set and & be 
the set of attributes with respect to W@. Let (@) be the power 
set of @ and AC. A pair (F, A) is called a soft set over W, 
and its mapping is given as 


F:. A — P(U). (1) 
It is also defined as 
(F, A) ={F (e) € P(W): e€ 6, F(e) = @, ife ¢ A}. 
(2) 


Definition 2 (see [34]). Let W@ be a universe and & be an NS 
on &@ defined as & = {v, (Fy (v), Fy(v), Cy (v)): ve WI, 
where 7, %, ©: W—]07~,1*[, and 0 <Fy(v) + 
SF 4 (v) + Cy (rv) <3*. 


Definition 3 (see [35]). Let % be the universal set and @ be 
the set of attributes with respect to @. Let (2) be the set of 
neutrosophic values of @ andWC@. A pair (F, #) is calleda 
neutrosophic soft set over #%, and its mapping is given as 


F: A — P(W). (3) 


Definition 4 (see [43]). Let Z be the universal set and (%) be 
the power set of 2%. Consider €', €”,€°,...,€"for n>1 ben 
well-defined attributes, whose corresponding attributive 
values are, respectively, the set F', ¥’, F*,..., FH" with 
Fin Fi = @, for i# j and i, je{1,2,3,...,n}, then the pair 
(F,L'x Lx F,...,L") is said to be hypersoft set over 
WH, where 


F-LxXLx L’,...,L" — P(M). (4) 


FD LL 2:3 —s PY), 
FLL, L?,...,L") ={x,F (F(S)), F(F(S)), F(F(S)), x € UW}, 


where 7 is the membership value of truthiness, .7 is the 
membership value of indeterminacy, and ¥ is the mem- 
bership value of falsity such that 7,.7,F: % —= [0, 1] also 
0s TF (F(S))+ F(F(S)) + F(F(S)) <3. 


3. Development of Neutrosophic Hypersoft 
Matrix with Their Fundamental Operators 


In this section, we introduced the notion of a neutrosophic 
hypersoft matrix with some basic operations and discuss 
their desirable properties. 
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TaBLE 1: Tabular representation of the characteristic function. 
an eA a Li 

vw Few 2) ae.) Bes) 

w LX (w’, ZY) X a, (uw, Z3) Xa, (uw, Zp) 


u* Xa, (u*, FY) LX g,(u’, a) Xa, (u*, Zi) 


Definition 5 (see [43]). Let % be the universal set and (2%) be 
the power set of &. Consider ¢', ”, €°,...,€"for n>1, be n 
well-defined attributes, whose corresponding attributive 
values are, respectively, the set Z', ¥’, *,..., FH" with 
Fin Fi =@, for i# j and i, je{1,2,3,...,n} and their re- 
lation SZ’, Z’, F’,..., FH" = S, then the pair (F, S) is said 
to be neutrosophic hypersoft set (NHSS) over %, where 


(5) 


Definition 6 Let @ = {u',u’,...,u*} and (%) be the uni- 
versal set and power set of universal set, respectively, and 
also consider Y|,P,,..., Lg for B=1, B well-defined at- 
tributes, whose corresponding attributive values are, re- 
spectively, the set 4%, ¥%,.. ., ZL; and their relation 
ZX 7 x-+»x LZ, where a,b,c,...,z2=1,2,...,n, then 
the pair (F¥, L? x Lx... x L%) is said to be neutrosophic 
hypersoft set over %, where ¥: (Lix Lox..-x L%) 
—> P(%), and it is defined as 


F( Li x Lyx ---x L5) ={uT 9 (u), 1g (u), Fg (u): ue UWE Li x L)x---x Gi. (6) 


Let Bg = F2xLx..-x L% be the relation, and its 
characteristic function is Vg: LY x Pe 6 8 x L— 
P(%); it is defined as Vg, = {u, Tg (u); Ig (u), Fg (u): 
uEeU,WeL*xLx... xL;} and can bea representation 
of Rg as given in Table 1. 


If Op = 2g, (ui, 2"), where t= 1,2,3, 20.0 f= 1,2,3 
,..$,k=a,b,c,...,z, then a matrix is defined as 
Oy, Oj +++ Org 
Oy, Oy. +++ Ong 
[Oss] xs = : s : > (7) 
Ou Ow a Ong 


where Oj; = (T gt (uj), Lo (ui), Fg (ui), uj € %, Pre Dx 
Dox Li) = (Fi, Foy, Fig). 


Thus, we can represent any neutrosophic hypersoft set in 
terms of neutrosophic hypersoft matrix (NHSM), and it 
means that they are interchangeable. 


Example 1. Let % be the set of candidates for the teaching at 
the college level: 


FPF Fo |; (8) 
and also consider the set of attributes as 
4, = Qualification, 
&, = Experience, 
A, = Gender, 


&, = Publications. 


(9) 


Their respective attributes are given as 


Complexity 
A = Qualificati BS Hons » Phd, Post Doctorate 
= = Ns., ~~ > > 
; ualification oO Mphill ost Docto 
of’, = Experience = {5 yr, 8 yr, 10 yr, 15 yr}, 
A, = Gender = {Male, Female}, 


Af = Publications = {3, 5,8, 10+}. 
(10) 
Let the function be ¥: & x A x AS Xx ft — P(@). 


F( At x A; x AS x of?) 
= F (Mphill, 5 yr, male, 3) 


The tabular representation is given in Tables 2-5 with 
their neutrosophic values from different decision-makers. 
Neutrosophic hypersoft set is defined as 


F: (oA x A} x AS x AS) — P(U). (11) 


Let us assume ¥ (of? x o® x AS x 4) = ¥ (Mphill, 
Syr,male,3) =47",9", 9", 7}. 

Then, the neutrosophic hypersoft set of aboveassumed 
relation is 


( 7", {0.5, 0.3, 0.6}, {0.3, 0.4, 0.7}, {0.5, 0.6, 0.9}, {0.6, 0.4, 0.5}), 


) 
(7°, {0.3,0.2, 0.1}, {0.6, 0.5, 0.3}, {0.7, 0.8, 0.3}, {0.7, 0.5, 0.3}), 
) 


(12) 


7 ( 7", {0.7, 0.3, 0.6}, {0.6, 0.4, 0.8}, {0.8, 0.5, 0.4}, {0.6, 0.2, 0.1}), 


(7°, {0.5, 0.4, 0.5}, {0.3, 0.6, 0.7}, {0.9, 0.2, 0.1}, {0.4, 0.5, 0.3}) 


The tabular representation of a characteristic function is 
given in Table 6. 


Also, it can be represented in matrix form as follows: 


(0.5, 0.3,0.6) (0.3,0.4,0.7) (0.5,0.6,0.9) (0.6, 0.4, 0.5) 
(0.3,0.2,0.1) (0.6,0.5,0.3) (0.7,0.8,0.3) (0.7, 0.5, 0.3) 


(0.7, 0.3,0.6) (0.6,0.4,0.8) (0.8,0.5,0.4) (0.6,0.2,0.1) | 


(13) 


(0.5, 0.4,0.5) (0.3,0.6,0.7) (0.9,0.2,0.1) (0.4, 0.5, 0.3) 


Definition 7 Let O = [O;;] be the NHSM of order a x B, 
where O; = (Feit riko F ijk)» then O is said to be square 
NHSM if a = f. It means that if an NHSM has the same 
number of rows (attributes) and columns (alternatives), then 
it is a square NHSM. 


Definition 8 Let O = [O;;] be the square NHSM of order 
ax B, where O;; = (FPio SFigs Feix)s then O" is said to be 
the transpose of square NHSM if rows and columns of O are 
interchanged. It is denoted as 


0! = [0] = (Fe Hue Fin). =(F jo» Fe Fs) = [OH 


Definition 9 Let O = [O;;] be the square NHSM of order 
ax B, where Oj; = (FT? F 24» Fj ix)» then O is said to be 
symmetric NHSM i Of =O, ie., 
(F vies Fins F iin) = (Fis gir F ji) 


Definition 10 Let O = [O;;] be the NHSM of order a x B, 
where Oj; = (Figs ik Fi) and s be any scalar, then the 
product of matrix O and a scalar s is a matrix formed by 
multiplying each element of matrix O by s. It is denoted as 
sO = [sO;;], where 0<s<1. 


Example 2. Let us consider an NHSM [O] 4,4. 


(0.5, 0.3,0.6) (0.3,0.4,0.7) (0.5,0.6,0.9) (0.6, 0.4, 0.5) 
(0.3,0.2,0.1) (0.6,0.5,0.3) (0.7,0.8,0.3) (0.7, 0.5, 0.3) 


[Olaxg = 


(0.7,0.3,0.6) (0.6,0.4,0.8) (0.8,0.5,0.4) (0.6, 0.2, 0.1) ; 


(15) 


(0.5,0.4,0.5) (0.3,0.6,0.7) (0.9,0.2,0.1) (0.4, 0.5, 0.3) 
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TABLE 2: Opinion of decision-makers for all alternatives against #1. 
A‘ (Qualification) GF} ZF Ge a FG 
BS Hons. (0.4,0.5,0.8) (0.7,0.6,0.4) (0.4,0.5,0.7) (0.5,0.3,0.7) (0.5,0.3,0.8) 
MS/MPhil. (0.5,0.3,0.6) (0.3,0.2,0.1) (0.3,0.6,0.2) (0.7,0.3,0.6) (0.5,0.4,0.5) 
Ph.D. (0.8,0.2,0.4) (0.9,0.5,0.3) (0.9,0.4,0.1) (0.6,0.3,0.2) (0.6,0.1,0.2) 
Postdoctorate (0.9,0.3,0.1) (0.5,0.2,0.1) (0.8,0.5,0.2) (0.8,0.2,0.1) (0.7,0.4,0.2) 
TaBLE 3: Opinion of decision-makers for all alternatives against a 
A® (Experience (yr)) GF} Ge Ff g* Gg? 
5 (0.3,0.4,0.7) (0.6,0.5,0.3) (0.5,0.6,0.8) (0.6,0.4,0.8) (0.3,0.6,0.7) 
8 (0.4,0.2,0.5) (0.8,0.1,0.2) (0.4,0.7,0.3) (0.4,0.8,0.7) (0.7,0.5,0.6) 
10 (0.7,0.2,0.3) (0.9,0.3,0.1) (0.8,0.3,0.2) (0.5,0.4,0.3) (0.5,0.2,0.1) 
15 (0.8,0.2,0.1) (0.6,0.4,0.3) (0.9,0.4,0.1) (0.6,0.2,0.3) (0.5,0.3,0.2) 
TaBLeE 4: Opinion of decision-makers for all alternatives against #5. 
AS, (Gender) i Ff? F i GF 
Male (0.5, 0.6, 0.9) (0.7, 0.8, 0.3) (0.6, 0.4, 0.3) (0.8, 0.5, 0.4) (0.9, 0.2, 0.1) 
Female (0.6, 0.4, 0.7) (0.3, 0.6, 0.4) (0.8, 0.2, 0.1) (0.4, 0.5, 0.6) (0.8, 0.4, 0.2) 
TABLE 5: Opinion of decision-makers for all alternatives against #4. 
A‘ (Publication) a la Ci a i 
3 (0.6, 0.4, 0.5) (0.7, 0.5, 0.3) (0.6, 0.4, 0.3) (0.6, 0.2, 0.1) (0.4, 0.5, 0.3) 
5 (0.8, 0.2, 0.4) (0.7, 0.3, 0.2) (0.8, 0.3, 0.1) (0.3, 0.4, 0.5) (0.3, 0.5, 0.8) 
8 (0.5, 0.3, 0.4) (0.6, 0.3, 0.4) (0.5, 0.7, 0.2) (0.8, 0.4, 0.1) (0.7, 0.4, 0.3) 
10 + (0.4, 0.9, 0.6) (0.8, 0.4, 0.2) (0.2, 0.6, 0.5) (0.7, 0.5, 0.2) (0.6, 0.4, 0.7) 
TABLE 6: Characteristic function of NHSS. 
a of, fs ot 
F' (0.5, 0.3, 0.6) (0.3, 0.4, 0.7) (0.5, 0.6, 0.9) (0.6, 0.4, 0.5) 
Ff? (0.3, 0.2, 0.1) (0.6, 0.5, 0.3) (0.7, 0.8, 0.3) (0.7, 0.5, 0.3) 
ZF! (0.7, 0.3, 0.6) (0.6, 0.4, 0.8) (0.8, 0.5, 0.4) (0.6, 0.2, 0.1) 
F (0.5, 0.4, 0.5) (0.3, 0.6, 0.7) (0.9, 0.2, 0.1) (0.4, 0.5, 0.3) 
and 0.1 be the scalar, then scalar multiplication of NHSM 
[O]4,.4 is given as 
(0.05, 0.03, 0.06) (0.03, 0.04,0.07) (0.03, 0.04,0.07) (0.06, 0.04, 0.05) 
(0.03, 0.02,0.01) (0.06, 0.05, 0.03) (0.07,0.08,0.03) (0.07, 0.05, 0.03) 
(0.1) O) 4x4 = (16) 


(0.07, 0.03, 0.06) (0.06, 0.04,0.08) (0.08,0.05,0.04) (0.06, 0.02, 0.01) | 


(0.05, 0.04,0.05) (0.03, 0.06,0.07) (0.09, 0.02,0.01) (0.04, 0.05, 0.03) 


Proposition 1. Let O= [O;;] and M = [M;;] be two 
NHSMs, where Oj; = (Tins Fv Foy) and Mi, = (Tih, 
feo Fig): For two scalars s, t € [0,1], then 

(1) s(tO) = (st)O 

(2) If s<t, then sO<tO. 


(3) If OCM, then sOcsM. 


Proof 


s(tO) = s[tO,;] = s[(t7 just Fin t Fin) 


= [(st 77. 


vik StF sys StF ) | = St (TF fj Fie Fin)| (17) 


= st[O;,| = (st)O. 

Since then 

SF rik <tTF rik? 
Now, 


Fite F ijnes Fiz € (0, 1], 


Go Go 
SF jig < EF jig 


Go Go 
STi StF oy, 


(18) 


Complexity 
O ‘0 O O ‘0 O 
sO = [804] = [(sT ij Fie SFist) | S (tT Ge #7 sje t Fein) | = [£0;;] = 20, 
Oc m= [0,;|¢[;;] 
0 M O M to) M 
=F STF igo? iin SS ijaF igh 2 F ge 
to) M to) M to) M 
= ST < ST jigs SF ik < SF ike SF ix 2 SF ii5 
=s[0;;|cs[.;,| 
=sOcsM. 
Similarly, we can prove assertions 1 and 2. | 


Theorem 1. Let O= [O;;] be the NHSM of order «a x f, 
where O;; = (Fis Feige Fi): Then, 
(1) (sO)' = sO', where s € [0,1]. 
(2) (O')' =O. 
(3) If O = [O;;] is the upper triangular NHSM, then O' is 
lower triangular NHSM and vice versa. 


Proof. Here, (sO)‘, sO! € NHSM, xg, 80 
(30)! = [(ST ij s Fis SF) 
= (su) 
= fon) 0 go (19) 
= (Fj Kuve Fs) 


= (Fes Four Fox) | = 50". 


Proof. Since O' € NHSMgxg, then (O‘)’ € NHSM,. Now, 
t 
(0') =((The Fe Find} ) 
=(((F40-F hn Fu) (20) 
(FeO 


O 


Definition 11. Let O = [O;;] be the square NHSM of order 
a x B, where O;; = (Figs SF ype F ik) and a = f. Then, the 
trace of NHSM is denoted as tr(O) and is defined as 
tr(O) = DiritealT tix — (Fin + Fix)]- 


Example 3. Let us consider an NHSM [O],,.4. 


(0.5,0.3,0.6) (0.3,0.4,0.7) (0.5,0.6,0.9) (0.6, 0.4, 0.5) 
(0.3,0.2,0.1) (0.6,0.5,0.3) (0.7,0.8,0.3) (0.7, 0.5, 0.3) 


[Ol axa = . (21) 
(0.7, 0.3,0.6) (0.6,0.4,0.8) (0.8,0.5,0.4) (0.6, 0.2, 0.1) 
(0.5, 0.4,0.5) (0.3,0.6,0.7) (0.9,0.2,0.1) (0.4, 0.5, 0.3) 
Then, tr(O) = (0.5 — 0.3 — 0.6) + (0.6 — 0.5 — 0.3) + Proof 
(0.8 -—0.5=0.4)+ (04-05-03) =-L.1. 
Proposition 2. Let O = [Oj;] be the square NHSM of order 
ax B, where Oj; = (FT iis F iis F ijn) and a = B, and s be any 
scalar, then tr(sO) = str(O). 
az 
tr(sO) = [sT ia — (SF in, + SF ox) | 
i=1,k=a 
a,Z 
(22) 
=" [Fin — (Fin + Fix) 
i=1,k=a 
= str(O) 


8 Complexity 


Definition 12. Let O= [O;;] and M=[4;,,] be two columns of O is equal to several rows of “@). If 
NHSMs, where Oj; = (Ffips Foigs Fei) aNd Mim = (Tih — = [Ojglaxgand M = [Min] then OM = [SinJaxy 
Fins F Fin): Then, O and @ are said to be eee if Where 


their dimensions are equal to each other (the number of 


pxy 


[Sim] = (max j min( J}, geen min jx max(.F 7,4, Ee min jx max(F¥?,,, Fyn) (23) 


Theorem 2. Let O= [Ojj]q,gand M=[Mimlp.y be two Proof. Let OM-M = [Sinlaxy> then (Om) = lest 
NHSMs, where Oj; = (F eis F vis Fig) aNd M jm, = (ia = LO pee = (gla 
Fin F F vom): Then, (Om.@)' = MeO’. Now, 
(Om) ae (TF ienio F tani F kat) ea 
; M ro) ‘ M 
= (max, min(Tyrns Thus), min, max( Finns F ua)» ming, Max( Firs F jks) ye (24) 
M ) O 
= (Foe Jie Frnik) yp T jue SF spp F ini) en 
= MeO’. 
O 


Definition 13. Let O= [Oz] 


NHSMs, where O15 = (FT Fine Fine F ijn) and _ follows: 


and M=[M;;) be two Mj = (THF%, 


ijk ijk Fix) Then, their union is defined as 


M 
OUM = S, where F Tix = = max( Typ, a) Fix = 2 Fig = min( Fyn, Fi). (25) 
Definition 14. Let O= [O;,] and M@=[;;| be two 
NHSMs, where O;; = (Figs ike F tk) and M;; = = (TH 
Sf, F fi: Then, their intersection is defined as ‘follows: 
Fier Fa) 
ot ( ijk ijk M 


Proposition 3. Let O = [O 5] and M = [M;; ] be two upper Theorem 3. Let O = [O al and M = {|M ijl be two NHSMs, 

ee EMS where Oj, = (Fins Fine Fig) and — where Oj; = (FT ijgs Fins F jx) and Mi; = =(74, Ff, Fy). 
= (THF We Fi; “). Then, (OU), (ON.M), (Oe), Then, 

ie, (00M), ad (O00) are all upper triangular o_o S 

NHSMs and vice versa. COU) Or ee 


Complexity 9 


(2) (ON M)° =O? UM. Proof 


“ © 
(OuU.M)° = (esp), 758), nin.) 
0 M 
(27) 
= (Fess Sigs Tix) M (Fie Se J a) 
= (Tie Figs Fey) i (Fifi ijk? Fie Fi) 
=O8n Ml. 
O 
Proof 
(0) M ° 
(On M)° = (wins ijee F a (Fin ; Fit) max( Fs Fixx) | 
0 M 
: (Gear 6), Ft FD, in 7% 74))| 
(28) 
= (Flin Fito Tin) v (Fie Fi Tix) 
=(7 Cae a a Wl aed ijk? S fio F gy" 
=0° uM, 
O 
Theorem 4. Let O = [0%] and M = [M;; .] be two NHSMs, (2) (ON) = (@n0). 
where O;; = (Fri rik? Fix) and M;; = =(TH 6 F Ff). 
Then, 
(1) (OUM) = (MUO). ee 
o 4 GH 
(OU) = (ce oy, 7x Fin), nin.) 
gale eg F 
= (me — hie, (29) 
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Proof 


Complexity 


Fo, + FH 
(On.@) = (win(ve oy, Fin * Fi), max( Ff F ijn) | 
If + Fin) 
r M oO ( ijk ijk M oO 
= (win Tinh Z 2 Zi > max( Fi, #4) (30) 
M gh gM 
Foti Oe De iF ak) 
=(M@N0O). 
Oo 
Theorem 5. Let O = [O;i) M =(M;;\, and N = ag ‘|be Proof 
NHSM, where Oj; = (FFs Figs Fig), Mi =F fe Ff, 
Ff), and Ni; = = (Ths Fue F FH). Then, 
(OU MUN =OU (MUN), (31) 
(ON. ANN =OnN (4074). 
a SF vig + Be ' 0 J i 
(Ou.mus = (ms(rie 7) B17) nin. 98) \]U (To rhe HA) 
Fit FG + Fie) 
o M N ( ijk ijk ijk ‘ oO M N 
is (ws(7i 7% 7%) ! 2“, min( Fess Figs Fizx) 
/ (Fie + Fie + Fix) : M oN 
-| max(T ijn T site TF ijn) — 3 > min F jn Fifer Fi) (32) 
Fe oF) 
O gO gO M oN ( ijk ijk W 
= (Fie Fie Fin) U (cs CaN i 5 J > min( F;5,> Fix) 


10 Fj Fx) os (Fie 


=OU (MUS). 


Assertion 2 is similar to assertion 1. 


4. Logical Operations for NHSMs with 
Their Properties 


In this section, we develop some logical operators for NHSM 
with their desirable properties and also introduce the no- 
tions of necessity and possibility operators for NHSM. 


Definition 15. Let O= [O;;] and @= [M;;] be two 
NHSMs, where Oj; = (Figs rik? Feit) and M;; = Cae 


FH gt 


ijk? an) U(T is Figo Fit) 


Se FH ). Then, OR-operation between them is defined as 
ijk Fiik P 
follows: 
O 
F (OVM) = max{ F545 Tj, 
FI (OVM) = min{ Fi, Fix} (33) 
F (OVM) = min{ F 5, Fi. 

Definition 16. Let O= ot and @= [M;;] be two 
pale where =(F Fis Fis F F°.) and 


=(F; fe Sige F 2 i: ae AND-operation between 
ee is defined as folios 


Complexity 


F (OVM) = min{ Ti, 7 i> 
IF (OVM) = max Fin, Fic, (34) 


O M 
F(OVM) = max| Fin, F; ae 


Proposition 4. Let O = 
be _ three NEMS 
M;; = Cate aee F§), 
Then, 
(1) OVA = MNO. 
(2) OAM = MNO. 
(3) OV(MVIN) = (OVA. 
(4) OA( MAN) = (OAMOQAN. 


[O;;], M = Mee and x oe hy 
where 


i = (Tie Fie 
and W;, Tks ijk? xh 


Proof. The proof of the above 


straightforward. 


proposition is 


Sues Let O=[Oj;)] be an NHSM, where 
Oi; = (Fie Fins F;;4)- Then, the necessity operator for 
NHSM is ‘represented as ®O and defined as follows: 


11 

ao 18. Let O=[O,;] be an NHSM, where 

a9: rik? tyke F Fi): Then, the possibility operator for 
Nasu is represented as @O and defined as follows: 

®O =(1- Fea Fins Fie) (36) 

Proposition 5. Let O= gs and M = [M;;| be two 

NHSMs, ia - Oj; = (FT Fine F finer F iin) and 

M;; = (The Sik Fi): Then, 


(1) (OU 4) = GOUB. 
(2) 0(ON.M) = eONe. 
(3) ®(OU.@) = ®OU @.M. 
(4) ®(ON.@) = ®ON ®@M. 


Proof. We know that O= Jol = = (Fins rie F ijk) and 
M = |Mj)=(F T fia Fite F Fs) are two NHSMs. Then, 
utilizing Definition 13, we get 


OUM = (Fis Foo Fp) UT eT ue Pe 


(Fie 7 Fin) 


5 inn. 8) } 


OUM= (mri) 


(37) 
@O = (Tein Fins 1 - Tip) (35) 7 
Utilizing Definition 17, we get 
Be oi ge é 
@(OUM) = (mss ge.) (Vin + Fin) 1-max( i477 i) |- (38) 
Again, using Definition 17, we have Then, utilizing Definition 13, we have 
eO = (Tipe Faye L= Fix) 
y = (39) 
ell = (9 T iio Fie 1-7 iit) 
Fit Fj 
SOUBM = Ga Fis ( i 5 in), min(1 Fi 1 78) 
(40) 
SF it FJ; 
eOUBM = (m7 Tak (Fie + Fin) l= max(T$p, i) 
Heties OUM= (9 Fin F igus F iy.) U (9 Pa! GF gels 
@(OU M) = e0UeM. 41 (Sint Fi) feo equ 
( ) ( 4B ou. = (mx Fu 7h) a, min( Fs Fix) : 
42 
Proof. It is similar to assertion 1. O (42) 


Proof. We know that O= [O0,j] = (Fis Shin Fiz) and 
M = [| M;;| = (Fa sF ie GF) are two NHSMs. Then, 
utilizing Definition 14, we get 


Utilizing Definition 18, we get 
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oy + 
®(OUM) = (: - min(F?,, 4), Fin * Fin) min(F?,,F;%) }. (43) 
Again, using Definition 18, we have Then, utilizing Definition 13, we get 
@O =(1 — Fina Figs F Fi5)> (44) 
M gM gM 
@M =(1 = F iso F jah Fi). 
Fo, + FH 
®0U 8M =| max(1- F%,,1 gt), Fit Fin), nin.) ) 
(45) 
Fo we, 
= i M ( ijk ijk 5 M 
GOV EM = (: - min(F},, Fis a a min( F774, Fix) : 
Hence, score function is also a real matrix that is obtained from two 
or more value matrices. The algorithm of the presented 
SOU) = 20U2 4) approach is given as follows. 
Proof. It is similar to assertion 3. O 


Definition 19. Let O = [O;,] be the NHSM of order a x , 
where O;; = (Fens Fiji F Finds then the value of matrix O is 
denoted as Y (0) and it is defined as - (O) = [YJ] of order 
a x $B, where VY = = Fis — Figs Fiz. The score of two 
NHSMs O = [0;;] and @ = [.@;;] of prdek a x B is given as 
S(O, M) = V(O)+V(M) and S(O, @) = [Sj], where 
S;,=VE + es The total score of each object in the 
aed set is pee -1 S;,l- 


5. A Decision-Making Approach for 
Neutrosophic Hypersoft Matrix Using 
Score Function 


A set of decision-makers wants to choose the appropriate 
alternative from a number of alternatives. Decision-makers 
select the attributes (f) for the selection of the most suitable 
alternative. If anyone attribute has further subattributes 
which form a relation like NHSM, every decision-maker 
gives his preference for each alternative according to the 
subattributes of the considered attributes in form of NHSMs 
and obtained an NHSM of order a x £. From this NHSM, we 
calculate values of matrices, which help to obtain a scoring 
matrix, and finally, we calculate the total score of each al- 
ternative from the score matrix. The value matrices are 
matrices that obey all properties of the real matrices. The 


A ={A, = Qualification, #, = Experience, #, = Gender, Y, = Publications}. 


5.1. Algorithm. Step 1: construct an NHSM. 


Step 2: calculate the value matrix from NHSM. Let O = 
[O; jl be the ae of order ax, where 
Oj = (F Fine F fice F ji)» then the value of matrix O is 
denoted as Y (O) and it is defined as cs [YJ] of 
order a x f, where = Fin — Fis -F ix: 

Step 3: compute score matrix with the help of value 
matrices. The score of two NHSMs O = [O;;] and | = 
[M@;,] of order ax B is given as S(O, @)=V(O)+ 
Y (M) and S(O, M) = [Sj], where 8, =VG+ V4. 
Step 4: compute the total score from the score matrix. 
The total score of each object in the universal set is 
| ye S|. 

Step 5: find the optimal solution by selecting an object 
of maximum score from the total score matrix. 


5.2. Application of the Proposed Approach. Let 
YW = 1a, F, FZ, F*, F°, F*, J’, FTF, J, GUuig" 
F*?,F™,F"} bea collection of applicants for the position 
of a faculty member in the public sector. The president of the 
institution hires a team of decision-makers {A,B} for the 
selection of the most competent faculty member. Also, the 
president instructs decision-makers about the selection 
procedure of the alternative such as 


(47) 


Complexity 


Furthermore, the abovementioned attributes have fur- 


ther bifurcation and can be classified as follows: 


AS = Qualification = {3s Hons., 


of’, = Experience = {5 yr, 8 yr, 10 yr, 15 yr}, 


A’, = Gender = {Male, Female}, 


of! = Publications = {3, 5, 8, 10+}. 
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MS 
——,, Phd, Post Doct > 
Mphill ost Doc orate} 


(48) 


Then, 


F: A? x A> x Ax A) — P(U). (49) 

Assume the relation F(x ox ASx Al) =F 
(Mphill, 5 yr, male, 3) is the actual requirement of the in- 
stitute for the selection of the most competent candidate. On 


a seniority basis, four are shortlisted {7*,7°, 7°, 77} 
according to the above-defined relation (Mphill, 
5 yr, male, 3). The team of decision-makers {A, B} interviews 
the shortlisted candidates. Both decision-makers give their 
opinion for each alternative in the form of NHSM given as 
follows: 


A= 


Mphill, 5 yr, male, 3) 
F*,{0.5, 0.3, 0.6}, {0.3, 0.4, 0.7}, {0.5, 0.6, 0.9}, {0.6, 0.4, 0.5}), 


Utilize the above-developed algorithm such as follows: 


(0.5, 0.3, 0.6) 
(0.3, 0.2, 0.1) 
(0.7, 0.3, 0.6) 
(0.5, 0.4, 0.5) 
(0.8, 0.1, 0.2) 
(0.8, 0.2, 0.1) 
(0.5, 0.3, 0.4) 
(0.7, 0.4, 0.2) 


(0.3, 0.4, 0.7) 
(0.6, 0.5, 0.3) 
(0.6, 0.4, 0.8) 
(0.3, 0.6, 0.7) 
(0.7, 0.4, 0.3) 
(0.7, 0.4, 0.3) 
(0.7, 0.3, 0.2) 
(0.2, 0.4, 0.7) 


F*,{0.7, 0.3, 0.6}, {0.6, 0.4, 0.8}, {0.8, 0.5, 0.4}, {0.6, 0.2, 0.1}), 
FT 


F*,{0.3, 0.2, 0.1}, {0.6, 0.5, 0.3}, {0.7, 0.8, 0.3}, {0.7, 0.5, 0.3}), 


“*,{0.5, 0.4, 0.5}, {0.3, 0.6, 0.7}, {0.9, 0.2, 0.1}, {0.4, 0.5, 0.3}) 
Mphill, 5 yr, male, 3) 
F”,{0.8, 0.1, 0.2}, {0.7, 0.4, 0.3}, {0.4, 0.6, 0.3}, {0.5, 0.3, 0.5}), 


(50) 


F*, {0.8, 0.2, 0.1}, {0.7, 0.4, 0.3}, {0.8, 0.2, 0.1}, {0.9, 0.3, 0.2}), 
F*,{0.5, 0.3, 0.4}, {0.7, 0.3, 0.2}, {0.9, 0.2, 0.1}, {0.4, 0.2, 0.7}), 
7", {0.7, 0.4, 0.2}, {0.2, 0.4, 0.7}, {0.7, 0.2, 0.1}, {0.6, 0.3, 0.4}) 


Step 1. The above two NHSSs are given in the form of 


NHSMs as 


(0.5, 0.6, 0.9) 
(0.7, 0.8, 0.3) 
(0.8, 0.5, 0.4) 
(0.9, 0.2, 0.1) 
(0.4, 0.6, 0.3) 
(0.8, 0.2, 0.1) 
(0.9, 0.2, 0.1) 
(0.7, 0.2, 0.1) 


(0.6, 0.4, 0.5) 
(0.7, 0.5, 0.3) 
(0.6, 0.2, 0.1) |’ 
(0.4, 0.5, 0.3) 
(0.5, 0.3, 0.5) 
(0.9, 0.3, 0.2) 
(0.4, 0.2, 0.7) | 


(0.6, 0.3, 0.4) 


(51) 
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TaBLE 7: Comparative analysis of final ranking with existing studies. 
Methods Ranking of alternatives Optimal alternatives 
Cagman and Enginoglu [53] 73g 8g oo a 
Cagman and Enginoglu [54] Po F oJ > F Ff 
Mondal and Roy [57] FPsF4sGPs7F° F 
Deli and Broumi [59] P>T4*>FP >F* ie 
Proposed approach F>T*>PorTF Vi 


Step 2. Now, calculate the value matrices of NHSMs 
defined in step I. 


-0.4 -0.8 -1 -0.3 
0 -0.2 -0.4 -0.1 


[Y(A)] = 
-0.2 -0.6 -0.1 -0.3 
-0.4 -1 -6 -0.4 
(52) 
0.5 0 -0.5 -0.3 
05 0 05 0.4 
[7 (B)] = 


-0.2 0.2 06 0.5 
0.1 -0.9 0.4 —0.1 
Step 3. Now, compute the score matrix by adding value 
matrices obtained in step II. 
0.1 —-0.8 —1.5 —0.6 
0.5 -0.2 0.1 0.3 
[S(A, B)] = (53) 
—0.4 -0.4 0.5 -0.2 
-0.3 -1.9 1 -0.5 


Step 4. Now, a total score of score matrix is given as 
2.8 


0.1 
Total score = : (54) 
0.5 


1.7 


Step 5. The candidate 7° will be selected for a faculty 
position in the public sector as the total score of J” is 
highest among the rest of the total score of candidates. 


6. Discussion and Comparative Analysis 


In the subsequent section, we are going to compare and 
discuss our proposed decision-making methodology with 
some existing techniques. 


6.1. Comparative Analysis. Through the current exploration 
along with comparative, it can be concluded that the results 
acquired by the proposed approach overlap with the ac- 
cessible methodologies. However, in connection with ac- 
cessible decision-making techniques, the main benefit of the 
proposed method is that it comprises additional information 
utilizing the membership, nonmembership, and indeter- 
minacy of subattributes of considered attributes to address 
uncertainty in data. Among them, the information related to 


the object can be interpreted more accurately and objec- 
tively. It is also a useful tool for solving inaccurate and 
imprecise data in the DM process. Therefore, the inspiration 
for the score value corresponding to each parameter will not 
affect other parameters, so predictable information loss will 
occur in the process. On the contrary, there is no serious loss 
of information in our proposed approach. The benefit of the 
planned method along with related measures over existing 
methods is that it not just notices the degree of discrimi- 
nation, but the degree of similarity between observations so 
that avoiding decisions is based on negative reasons. 
Therefore, it is a suitable tool to combine inaccurate and 
uncertain info in the DM process. 


6.2. Discussion. By utilizing the methodology of Cagman 
and Enginoglu [53], we can process the parametric values of 
the alternative, but soft matrices have no information about 
the multi-subattributes of the considered parameters. 
Cagman and Enginoglu [54] deal with the uncertainty 
considering MD, but the fuzzy soft matrix cannot deliver the 
NMD of any attribute of the alternative. To overcome such 
difficulties, Mondal and Roy [57] utilized the intuitionistic 
fuzzy soft matrices using MD and NMD of the parametrized 
family of attributes, but intuitionistic fuzzy soft matrices 
provide no information about the indeterminacy part of the 
object. Deli and Broumi [59] established neutrosophic soft 
matrices competently handle the truthiness, indeterminacy, 
and falsity objects of the attributes, but all the above- 
mentioned studies have no information about the sub- 
attributes of the considered attributes, when attributes have 
their corresponding subattributes, then all abovementioned 
theories fail to handle the situation. On the contrary, our 
presented notion competently deals with such difficulties 
considering the truthness, indeterminacy, and falsity objects 
of any subattribute of the considered parameters with the 
following condition 0< 7 (v)+%(v) + F(v) <3. Conse- 
quently, relying upon the obtained results, it can be confi- 
dently concluded that the proposed methodology indicates a 
higher stability and usability for decision-makers in the DM 
procedure. The presented NHSM is unable to deal with the 
situation, when the information is delivered in interval form. 
The final ranking of the proposed technique and prevailing 
methodologies is seen in Table 7. 


7. Conclusion 


In this paper, we extend the notion of NHSS to a neu- 
trosophic hypersoft matrix with some basic operations and 
discussed their desirable properties. We also proposed the 


Complexity 


score matrix for NHSM and furthermore introduced the 
logical operators, necessity, and possibility operators under 
considered environment. A decision-making methodology 
has been established with the assistance of the score matrix 
to solve the MADM problem. Consequently, relying upon 
the obtained outcomes, it can be confidently concluded that 
the proposed methodology indicates a greater constancy and 
usability for decision-makers in the DM process. To ensure 
the practicality of the established approach, a comparative 
study has been conducted. Future research will surely 
concentrate upon presenting several other operators to solve 
decision-making complications utilizing NHSM. The sug- 
gested idea can be applied in quite a lot of issues in real life, 
including the medical profession, pattern recognition, and 
economics. We are sure this article will open new vistas for 
investigators in this field. 
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